Amide proton transfer (APT) imaging 1 is an application of chemical exchange saturation transfer (CEST) imaging 2 that generates contrast from exchangeable protons on the backbone of endogeneous mobile proteins and peptides. In a conventional APT experiment, a label image is acquired with RF irradiation of amide protons at 3.5ppm, and subtracted from a reference image with RF irradiation at -3.5ppm. This asymmetry analysis allows quantification the CEST effect while correcting for direct water saturation due to RF spillover. However, because the asymmetry analysis is dependent on the reference and label scan being applied at symmetric frequencies around the water line, it is very sensitive to B 0 inhomogeneities. Initial in-vivo human brain APT images 3,4 have produced poor results near the ears and sinuses where air-tissue interfaces lead to susceptibility artifacts, unless specialized B 0 inhomogeneity correction methods 4,5 are used. In addition, asymmetry analysis fails to separate the APT contrast from the intrinsic magnetization transfer (MT) asymmetry, and therefore, APT weighted images still reflect the MT properties of white and gray matter. In this abstract we propose a novel alternating frequency pulsed-RF saturation scheme for APT imaging combined with a 3-way subtraction that is less sensitive to B 0 inhomogeneity than traditional asymmetry analysis and suppresses MT asymmetry effects.

